Abstract: Measurement of oral and skin temperature at ten sites was made on 11 young male New Guineans, ages 19-24, in Port Moresby in September, 1978 and 15 young male Japanese, ages 19-22, in Japan in September while sitting in a chair at rest in a room maintained at 28.0 C with 70.0 per cent relative humidity.
INTRODUCTION
Unacclimatized subjects are limited in the amount of task they can perform in hot environments (Robinson et al., 1943) . When unacclimatized individuals are repeatedly exposed to a hot environment, adaptive changes in physiological responses to heat occur, and acclimatized individuals can perform a task with less of cardiovascular strain, lower rise in body temperature and less fatigue (Tailor et al ., 1943; Bass, 1963; Piwonka et al., 1965) . Although many studies have been made on adaptive changes in sweating during heat acclimatization of men (Adolph , 1946; Christensen, 1946; Eichna et al., 1950) , very little attention has been given to the adaptive changes in adjustment of skin temperature during acclimatization to heat (Robinson, 1949; Kuno, 1956) . Heat produced in the body is dissipated by radiation, convection and evaporation of water. Since body temperature of resting men at temperature below 29 C is adjusted by heat dissipation without sweating , and heat dissipation by radiation and convection is proportional to the difference between skin temperature and ambient temperature, the ability of heat dissipation without sweating is dependent on capacity of raising mean skin temperature with a rise in ambient temperature. Papua New Guinea, located in a tropical zone , has a hot climate throughout the year, whereas Japan, located in a temperate zone , has a hot summer and a cold winter. New Guineans, therefore, are expected to be more acclimatized to heat than Japanese. Thus an attempt was made to compare body temperatures, particularly skin temperatures of New Guineans in a warm environment, with those of Japanese.
MATERIALS AND METHODS
Two series of experiments were performed. The first series of the experiment was performed in September 1978 on 11 young male Papua New Guineans, aged 19-24 years old, in Port Moresby, Papua New Guinea. The second series of the experiment was performed in September on 15 young male Japanese, aged 19-22 years old, in Nishinomiya, Japan. The mean air temperature and relative humidity in September in Port Moresby were 26.5 C and 73.0 per cent, respectively, and those in Nishinomiya were 23.1 C and 74.0 per cent, respectively. Experiments were carried out at around 11: 00 a.m. in order to minimize circadian rhythm of body temperature. The subjects were instructed to fast and remain at rest in a room with a temperature of 28.0 C and 70.0 per cent relative humidity, while oral and skin temperatures of each subject clad only in shorts in sitting position was measured. Oral temperature was measured with a clinical thermometer and skin temperatures were measured with a pyrometer.
Cutaneous sites for the measurement of local skin temperatures and weighing factors used for calculating the mean skin temperatures are as follows (Kikoseirihan, 1952 New Guineans and Japanese are presented in Table 1 . Both groups showed essentially the same physical status. The mean values and standard deviations of oral temperature (To), skin temperatures at 10 sites, mean skin temperatures (Ts) and the difference between To and t are shown in Table 2 . The mean values of oral temperature were identical, 37.2 C, for both groups. All the mean values of local skin temperatures except temperature on the abdomen for New Guineans were smaller than those for Japanese. Among these values the mean values of local skin temperature on the forearm, hand, thigh, calf and foot were significantly smaller for New Guineans than for Japanese. Both groups showed the same mean value of local skin temperature on the abdomen 34.8 C. Thus it can be said that local skin temperatures in the extremities for New Guineans are lower than those for Japanese when compared with skin temperatures in the trunk and thermal heterogeneity of the skin surface for New Guineans is greater than that for Japanese. New Guineans showed considerably lower mean value of mean skin temperature (34.9 C) than Japanese (34.4 C). The mean value of the To-Ts gradient for New Guineans (2.81 C) was greater than that for Japanese (2.30 C). These differences, however, were statistically not significant.
DISCUSSION
A resting man, clad only in shorts, in a warm environment (28.0 C) loses about 70.0 per cent of his body heat by radiation and convection while heat dissipation by evaporation of water is about 30.0 per cent of the metabolic heat (Gagge et al., 1938) . Heat dissipation by both radiation and convection is proportional to the temperature gradient between skin surface and air. As shown in Table 2 , the mean value of mean skin temperature (Ts) for New Guineans (34.4 C) was smaller than that for Japanese (34.9 C). This lower Ts for New Guineans indicates Ts-Ta, (ambient temperature) gradient for New Guineans was smaller than that for Japanese . Therefore, the amount of heat dissipation under the experimental condition used in this experiment was smaller for New Guineans than that for Japanese. Body heat must be dissipated at the same rate of heat production in the body to keep a constant body temperature, and several investigators reported that basal metabolism decreased with the increase in monthly mean ambient temperature (Nakamura et al., 1969; Ogata and Sasaki, 1975; Hori et al., 1977) . Thus lower T, for New Guineans might reflect a lower basal metabolism of New Guineans due to higher monthly mean ambient temperature in Papua New Guinea.
As shown in Table 2 , skin temperature in the extremities for New Guineans was significantly lower than that for Japanese while skin temperature in the trunk for New Guineans was slightly lower than that for Japanese and the heterogeneity of skin temperature for New Guineans was much greater when compared with that for Japanese. It is well known that a rise in skin temperature in the extremity with increasing ambient temperature in a warm environment is greater than that in the trunk, and thermal heterogeneity of the skin surface is progressively reduced with increasing ambient temperature.
It may be assumed that skin temperature, particularly skin temperature in the extremity, can rise easily when New Guineans are exposed to a hotter environment, while skin temperature can be increased less and sweating occurs earlier than in New Guineans when Japanese are exposed to a hotter environment (Hori et al., 1977) . Indeed, a longer latent period of sweating was observed in natives in the tropical zone when compared with Japanese born and raised in Japan, located in the temperate zone (Kuno, 1956 ). Table 2 shows that the mean value of the To-Ts gradient (2.30 C) was considerably greater for New Guineans than that for Japanese. Metabolic heat produced in the body is transferred by the cardiovascular system from core to shell, and the To-Ts gradient is approximately inversely proportional to the coefficient of heat conductance of the body. Thus, the coefficient of heat conductance might be lower for New Guineans than for Japanese under the condition used in this experiment. Eichna et al. (1950) reported also that the temperature gradient between core and shell increased as man acclimatized to heat. Since skin temperature in the extremities for New Guineans can rise more easily than that for Japanese in a hotter environment, the coefficient of heat conductance for New Guineans might increase more rapidly with a rise in ambient temperature than that for Japanese. From the above account, superior capacity of raising mean skin temperature and increasing coefficient of heat conductance of body with a rise in ambient temperature for New Guineans could be considered as one of the most important adaptative changes in physiological response to heat during heat acclimatization. 
